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Ct»pcs,  Viih  vinifera,  have  been  previously  reported  to  possess  a relatively  high  “vitamin  P"  activity,  which  tj  federally 
attributed  to  the  tlavonold  compounds  present  This  paper  is  the  3rst  to  report  the  isolation  and  identification  in  puro 
form  from  grapes  of  quercetin  (3,3',4',5,7-pentahydroxyflavone)  and  of  isoquercitrin  (quercetin-3-glucoslde).  The  three 
types  of  grapes  individually  studied  were  Thompson  white  seedless,  tokay  and  emperor.  All  three  belong  to  Vilit  vinifoa. 

luUoductlon  Experimental 


Scarborough*  has  reported  that  a concentrate 
from  gropes,  Vi! is  vimfera,  possesses  a relatively 
Iilgh  "vitamin  P”  activity.  This  so-called  "vita- 
min P"  activity  is  generally  attributed  to  the 
flavonoids  present.*  To  date,  to  our  knowledge, 
kuquacitritt  has  not  been  reported  as  having 
been  isolated  and  fdentiSed  from  grapes  or  grape 
concentrates.  The  present  paper  reports  tne 
isolation  in  pure  fr.-rn  and  identification  of  quer- 
v?lC/,,‘i',6,7-pentuhydroxyflavone)  and  iso- 
quercitrin (quercetln-3-giucoside)  from  grapes, 
Vilis  vinifera. 

For  the  isolation  of  the  flavonoid  compounds,  the 
method  reported  involves  hot  water  extraction, 
ion  exchange  chromatography,  concentration  and 
drying  in  vacuo,  extraction  with  hot  anhydrous 
acetone,  adsorption  chromatography,  and  re- 
crystalliration  from  water.  Use  is  made  of  paper 
paiStion  chromatography,  acetylation,  hydrolysis, 
rn'raviolu  absorption  spectra,  and  mixed  melting 
po.i.ts  in  the  identification  procedure. 

The  three  types  of  grapes  studied,  individually, 
each  in  60-lb.  batches,  were  Thompson  white 
seedless,  tokay  and  emperor.  All  belong  to  Vilis 
vinifera. 

(1)  This  research  was  supported  In  part  by  the  Office  of  Naval 
Research  (Project  NR-059-228). 

(2)  H.  Scarborough,  Bk;Ktfn,  / , 84,  270  (IMS). 

(3)  H.  Scarborough  and  A.  L Bachamcbf>(  ‘ Vitamins  and  Hot 
mooes,”  Vol.  VTI,  Academic  Press,  Inc..  New-Work,  N,  Y.,  1049,  pp. 
1-55, 


In  a typical  experiment,  50  lb.  of  ouo  of  the  three  type j of 
grapes  studied,  were  processed,  withitcina  removed,  tlueugli 
a wet  grinder,*  and  extructcd  In  uu  nluniliuim  not  with  20 
gal.  of  distilled  water  at  boiling  temperature.  The  extract 
was  filtered,  the  residue  discarded,  ami  the  filtrate  allowed 
to  cool  to  room  temperature.  The  cooled  extract  was  then 
passed  over  ion  exenunge  columns  ut  the  fate  of  l val./hr. 
for  each  column.  Pour  column!)  were  used  with  5 «nT.  of  ex- 
tract being  passed  over  each,  ffuch  column  consisted  of  a 
gh99tubc8  X lOOcin.  drawn  to  an  outlet  at  one  ctid.  The 
rcslti  bed  was  composed  of  Ambcrllle  lKC-50{li),{Ruhm  uml 
Haas,  Philadelphia,  Pa.).  The  columns  containing  the 
material  adsorbed*  from  the  extract  were  each  washed  with 
5 gal.  of  distilled  water  to  get  rid  of  the  sugar.  The  effluent 
and  washings  were  discarded.  The  adsorbed  material,  con- 
taining the  flavonoids  present,  was  then  eluted  from  the 
columns  with  GOO  ml.  of  05%  ethanol  for  each  of  the  four 
columns.  This  eiuatc  was  then  taken  to  dryttess  in  i <teuo 
using  a resin  pot  immersed  In  a hot  water-bath.  The  pul- 
verked  residue  was  then  extracted  with  five  100-mi.  por- 
tions of  hot,  anhydrous  acetone.  These  acetone  extracts, 
after  cooling  to  room  temperature,  were  passed  through  a 
chromatographic  column,  20  X 220  mm.,  containing  a bed 
of  magnesol  (Pood  Machinery  and  Chemical  Corp.,  West* 
vneo  Chemical  Division,  New  York)  10  mm.  deep.  This 
passage  removed  a considerable  amount  of  dark,  tion- 
flavonofd  material  which  remained  adsorbed  on  the  column. 
The  effluent  from  the  column  was  then  chromatographed  in 
a column,  20  X 220  mm.,  but  with  a fresh  magnesol  bed 
made  100  mm.  deep.  Material  In  the  extract  was  adsorbed 
on  the  magnesol,  giving  a hand  about  5 mm.  deep  and  ydlow 
in  visible  light.  The  chromatogram  was  developed  with 


(4)  L S.  Cinenko,  T B Gage  and  S H Wender,  Anai  Cktm,,H, 
767  (1952), 
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ethyl  acetate  saturated  with  water.*  A band,  yellow  in 
both  visible  and  ultraviolet  light,  moved  off  the  column 
first.  This  portion  was  taken  to  dryness  in  vacuo,  and  the 
solid  identified  as  quercetin.  It  showed  Rt  values  of  0.08  in 
1 5%  acetic  acid  and  O.SO  in  butanol-acetic  acid-water  (40- 
10-50%,  by  volume),  and  no  separation  from  authentic 
qucieetin  by  mixed  paper  chromatography.  Correspond- 
ing Rt  values’  reported  for  authentic  quercetin  are  0.07  and 
0.78.  The  pentaacetate  was  prepared  from  the  solid  of  the 
first  eluate  and  recrystallized  from  ethyl  acetate  by  adding 
pentane.  Its  m.p.  was  195°,  uneor.  The  recorded  value 
for  que'cetin  pentaacetate  is  191-195°.* 

The  next  band  eluted  from  the  magnesol  with  the  ethyl 
acetate  solution  was  a 15  mm.  band,  yellow  in  visible  light, 
but  brown  under  ultraviolet  light.  This  portion  was  taken 
to  dryness  and  dissolved  in  anhydrous  acetone.  The  ace- 
tone solution  was  next  rechromatographed  on  magnesol  by 
the  method  described  above  until  a sample  of  the  eluate 
showed  only  one  spot  when  analyzed  by  paper  partition 
chromatography  in  15%  acetic  add  and  the  butanol-acetic 
acid-water  system,  using  basic  lead  acetate  as  a chromo- 
genic  spray.1  This  pigment  spot  had  a Rt  value  of  0.46  in 
15%  acetic  acid  and  0.74  in  the  butanol-solvent  system. 
These  correspond  to  the  values  recorded  for  both  isoquercit- 
rin  and  querciineritrin  (quercetin-7-glucostde)  in  these  sol- 
vents. Atypical  yield,  at  this  point,  of  crude  product  was 
200  mg.  from  50  lb.  of  grapes. 

The  crude  product  was  now  recrystallized  by  dissolving  it 
in  5 ml.  of  bolting  water,  then  centrifuging,  and  discarding 
the  residue.  The  supernatant  liquor  was  allowed  to  cool  to 
room  temperature,  made  slightly  acidic  with  acetic  acid,  and 
then  placed  in  the  refrigerutor  overnight.  Crystallization 
occurred.  The  solution  wns  next  centrifuged,  and  the 
mother  liquor  discarded.  The  residue  of  brown-yellow 
eryitul*  was  washed  with  Ice-water  to  remove  the  traces  of 
acid  and  thus  prevent  possible  subsequent  hydrolysis.  This 
rcerystullliutlon  procedure  was  repeated  eight  times,  each 
time  more  water  being  required,  and  finally  yielded  a light 
yellow  powder.  This  product  was  dried  in  uicuoiu  the  pres- 
ence of  phoiphorus  protoxide  at  80°  for  3 hr.;  yield  30  mg. 

(4)  C.  II,  It*  ead  8.  H,  Wcndtr,  Anal.  Cbm.,  la  preii. 

<TJ  T.  B.  0»gc,  C.  D.  Doujliw  acd  S.  H,  Wcsdtr,  (Wd.,  II.  IfiS? 
UftJl). 

(!)  A,  O,  Pirkla  and  A.  B,  Bvereit,  “Th*  Naturtt  Organic  Colouring 
Mittrr*,"  tcngeum,  Oms  «m)  Co.,  London,  1018,  p.  188. 


Identification  of  the  Isoquercitrin. — Hydrolysis  of  a por- 
tion of  the  yellow  powder  with  1%  sulfuric  acid  solution 
produced  glucose,  identified  by  its  osazone  and  Rt,  and  quer- 
cetin, identified  by  the  method  already  described  above  For 
quercetin.  At  this  point,  the  known  possibilities  were  only 
isoquercitrin  and  quercimeritrin. 

The  ultraviolet  absorption  spectrum  of  the  recrystal'.ized 
pigment  before  hydtolysis,  was  identical  with  that  obtained 
with  authentic  isoqverdttin. 

The  m.p.  of  ‘he  isoquercitrin  isolated  from  the  grapes  was 
232°,  ur-c. . N’o  lowering  of  the  m.p.  occurred  when  the 
isolate  product  was  mixed  with  available  authentic  iso- 
qn^rcitrin  (m.p.  233°,  unoor.). 

A sample  of  the  isoquercitrin  from  grapes  was  methylated 
with  dimethyl  sulfate  and  potassium  carbonate  in  acetone 
solution,  according  to  the  method  of  Saimokoriyama.*  The 
resulting  product  was  then  hydrolyzed  to  yield  3', 4', 5.7- 
tetramethoxy-3-hydroxyflavone,  which  was  recrystalfized 
from  benzene.  The  melting  point  was  193-195° ’(uneor. ), 
which  agrees  with  the  literature  value. 13  By  this  same  series 
of  reactions,  quercimeritrin  would  have  yielded  3,3',4',5- 
tetramethoxy-7-hydroxyfiavone,  which  melts  at  284-285°. 10 
Thus,  the  quercetin  glucoside  from  grapes  has  been  identi- 
fied as  isoquercitrin. 

The  grapes  used  in  this  investigation  were  purchased  from 
a local  grocery  store.  Original  labels  on  the  ur.-opened 
crates  indicated  that  they  were  California  grapes,  and  of  the 
type:  Thompson  white  seedless,  emperor  or  tokay. 
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